I nstances of increased and severe trauma are an undesirable but almost inevitable by-product of the speed which characterizes this day and age. All blunt trauma is not necessarily associated with great speed, as anyone who has slipped on the stairs or tripped on a doorsill can readily attest, but speed certainly is a major factor in much of the trauma that occurs . We have only to look at some of the national statistics on automobile injuries to realize what an enormous toll is taken by our highway accidents.
Usually when blunt trauma of a major degree occurs , either the body is moving relatively fast in relation to something it hits or the object is moving relatively fast in relation to the body which is struck, and the blow is taken over a surface that is sufficiently large for the body wall not to be penetrated. Occasionally blunt trauma results from slowly crushing forces, but such forces are relatively unusual sources of this type of injury.
It is surprising, really, how flexible the body wall is and how much distortion of its normal contour can be achieved by relatively minor forces . We all recognize the fact that the anterior abdominal wall when relaxed is soft and that the spine, aorta, kidneys, and other organs may often be easily palpated, but we think of the chest wall as being relatively solid . Consider the fact, however, that, without great effort, pressure may be exerted over the sternum which will compress the heart against the spine sufficiently firmly to expel blood from the heart. This , in fact, is what is done during external cardiac massage, which is now a thoroughly accepted method of restoring cardiac action.
The degree of distortion of the thoracic cage that may be accomplished by a strong brief blow is often astonishing, and the potentiality for injury to its content is far greater than might be suspected at first glance. For example, th e aorta 16 can and often has been completely torn apart without any penetration of the thoracic cavity. Even a sudden jar without major distortion of the chest may occasion such an injury. It was only a short while ago that the Journal of the American Medical Association carried an account of a man whose aorta had been torn across near the heart by his simply falling backwards on the ground.
The purpose of this discussion is not to point out all the possible injuries that may be sustained by blunt tr auma (although some of them of necessity will be mentioned) , but to convey a feeling of healthy respect for the potential damage which may be suffered as a result of nonpenetrating injuries. It is essential that anyone who sees a person who has suffered such an injury be aware of the possible results and at least consider them when deciding upon the disposition of such a case. In general, in such circumstances, the danger does not come from overdiagnosis, but from underdiagnosis. Anyone who sees an injured person must constantly keep in mind the fact that serious damage may hav e been done to internal structures with minimal evidence of external injury, that multiple injuries are common, that the most obvious injury may not be the most important one, and that if there is a spinal injury severe further damage may be don e unless proper precautions are tak en.
Trauma to the Chest
If trauma to the chest has resulted in a fracture of one or more ribs, this fact is usually not difficult to suspect. Pain on respiration is typically present, and it is usually apparent that a significant injury has been sustained. Most people are then generally well aware that other serious damage may have occurred to deeper structures such as a tear in the lung or injury to the mediastinum, and that pneumothorax, hemopneumothorax, or similar conditions may result. It is likely that such patients will be examined rather thoroughly as far as the chest is concerned.
It is wise to recall that ribs , particularly in young persons are surprisingly flexible, and if the y are bent sufficiently to break, they may be greatly displaced at the moment of fracture. If a blow sufficient to cause such a fracture has penetrated deep into the chest, the broken ends of the ribs are capable of doing much damage. If a sufficient number of ribs have been broken, particularly if they are broken in several places, the functional integrity of the rib cage may be lost and a so-called flail chest develop. In these circumstances, there is paradoxical motion of the flail portion of the chest, and immediate stabilization is essential if proper oxygenation is to occur. Otherwise, instead of air moving in and out of the lungs with respiration, the air within the lungs remains relatively stationary while that portion which is fractured moves in and out in a paradoxical fashion.
Serious trouble may be overlooked in patients who do not have obvious injury of this sort. When seeing patients who have suffered blunt trauma to the chest, we should look to see if there is any dyspnea, any pallor, any tachycardia or drop in blood pressure. We should inquire if there had been any hemoptysis following the injury and check to see whether the expansion of the lungs is equal and whether the lung sounds are clear. We should determine whether the blow was taken over the heart. Some of these abnormalities might simply be the manifestations of fright, but we should always be suspicious of more serious damage if any of them is present.
In settling the question as to whether or not serious injury has occurred, a chest x-ray will often be of tremendous help, since it will reveal such conditions as the presence of fluid or air in the pleural cavity or mediastinum, a widening or shifting of the position of the mediastinum, and so on. Fractures, too, may be obvious on such a film. An x-ray will not, however, reveal contusion of the heart and such a possibility must be kept in mind. Contusion of the heart, if extensive, may be very serious. Such an injury may damage the myocardium sufficiently to cause death from heart failure. An injury cannot cause hematoma to develop within the myocardium itself, because the very rich anastomotic channels within the myocardium will immediately carry the blood away. In fact, it is possible to insert the open end of an artery into the myocardium, as is done in the Vine berg procedure, and let the vessel bleed into the muscle, and no hematoma will develop as the blood is carried quickly away into the chambers of the heart.
On the other hand, the muscular fibers themselves can be injured and such injury may be very severe. Such damage is ordinarily detectable by means of an electrocardiogram but, like a myocardial infarction, it may not be readily apparent for several days. We should always American Association of Industrial Nurses Journal, May 1964 be suspicious of myocardial contusion if trauma to the chest wall overlies the heart. It is important to know that this lesion may be present without more serious pain than would be expected from the blow itself. If a significant myocardial contusion is sustained, it is generally considered wise to treat the patient as if he had had an infarction.
Cardiac tamponade, the situation in which the pericardium fills with fluid-in this case bloodto a degree that restricts motion of the heart and causes heart failure, may also rapidly develop following cardiac injury. If it is suspected, it is not difficult to diagnose clinically, for the venous pressure rises as the arterial pressure drops and the heart sounds become more distant. Too often, however, this possibility does not occur to the examiner, and the source of the rapid deterioration may be sought elsewhere.
When a blow to the chest is across the lower ribs, there always exists the possibility of injury to organs beneath the diaphragm or to the diaphragm itself, or to both organs and diaphragm. Usually only very severe injury tears the diaphragm itself, but injury to the organs beneath the diaphragm may be incurred more readily and may be overlooked. The liver, the kidneys, and the spleen may be torn without the person showing signs of serious abdominal difficulty early in the post-trauma period.
Significant injury to the kidneys will ordinarily make itself known by hematuria unless, for one reason or another, the flow of urine from the kidney is interrupted. Tears in the spleen, however, may be difficult to diagnose early. If the spleen is injured, it usually must be removed. Even if the spleen has stopped bleeding at the time of operation, it should be removed, if torn, because of the danger of delayed or secondary hemorrhage at a later period. A tear in the liver that is sufficiently small to be overlooked usually carries with it less danger, since simple tears that spontaneously stop bleeding usually do not require further attention.
Trauma to Abdomen
When severe blunt trauma is received over the abdomen, the variety of lesions that may be produced is great. Combinations of injuries are common. The solid organs, including those previously mentioned and the pancreas, are perhaps most subject to injury, but any of the hollow viscera may also be damaged. The stomach, the large and small bowel, the gallbladder, and the urinary bladders may be ruptured and spill their content into the peritoneal cavity. If they are full at the time of trauma, they are far more likely to be injured than if they are empty.
Surprisingly enough, the contents of these organs are sometimes not particularly irritating when they are first spilled on the peritoneal surface. As a rule, however, patients with such hollow visceral lesions have definite evidence of peritoneal irritation when first seen. When tears occur in the retroperitoneal portion of some of these structures, the signs may be partly masked, but with time they, too, become manifest.
It is often very difficult to decide whether or not abdominal exploration is indicated in blunt injuries of the abdomen. Repeated examination of the patient may be required in order to detect trends or development or acute change. This is, of course, particularly true when a nonoperative plan of management is followed, if one is to avoid overlooking some serious damage. If there is an injury which requires laparotomy, it will usually be evident on physical or laboratory examination within six hours of the time it was sustained.
Just as a chest film may be of great help in thoracic problems, a urogram taken promptly after abdominal injury may be of great benefit in diagnosis not only of injury to the urinary tract but also of injury elsewhere in the abdomen. Such films should be scrutinized for evidence of bony injuries and other evidence of intraperitoneal or retroperitoneal trouble. The presence of free air in the peritoneum or retroperitoneal tissues, loss of psoas shadows, displacement of organs, and so forth may all be helpful in reaching a diagnosis and a decision relative to operation. Visualization of the kidney will occur even in the early stages of shock if the urogram is made soon after injury. Of course, if there is shock unexplained by external bleeding or known loss elsewhere or if there are signs of irritation with rebound tenderness, exploration may be indicated without waiting for a urogram.
Another simple maneuver which has often been used to advantage in deciding upon the type of management of patients with abdominal trauma is that of the diagnostic abdominal tap.
Insertion of a # 18 needle into the four quadrants of the abdomen may be of real help to the clinician in avoiding the pitfall of overlooking a serious injury. If blood or peritoneal fluid containing many leukocytes or free air is obtained, the decision to operate is usually easy. 18 There is relatively little hazard in inserting a needle into the peritoneal cavity, for the bowel will usually slip away from such an instrument introduced slowly, and even if it is punctured, the puncture hole will ordinarily seal over rapidly, being sufficiently small. Today, several major institutions are following such a routine in deciding whether or not to operate upon penetrating wounds of the abdomen as well as blunt trauma, and are having notable success in avoiding operation in a large percentage of patients and yet not overlooking serious injury. It must be emphasized, however, that if this course of action is undertaken, repeated examination is required to be sure that no serious lesion is being overlooked.
Evidence of serious or continued bleeding, of course, demands exploration and monitoring of the patient's vital signs, and repetitive hemoglobin and hematocrit determinations may be the means of detecting such internal bleeding. Bleeding into the urinary tract, however, does not necessarily require operative intervention. The urogram is particularly useful if there is hematuria, for it may demonstrate function in both kidneys and the entire collecting system.
If there is evidence of extravasation of dye outside the urinary tract, operation is indicated. Hematuria associated with loss of function in a single kidney may often require continued observation to see if further evidence develops to indicate exploration. X-ray alone is not the determining factor, but must be used as additional evidence in piecing together the whole picture.
Injuries to the Pelvis and Spine
Fractures of the pelvis and fractures of the spine are not uncommon when the trunk has been subjected to trauma. Fractures of the pelvis may often be overlooked, but they may be suspected when active motion of the hip causes pain in the pelvic region and such pain is not experienced on passive motion of the hip. When deformity is obvious, the diagnosis is very clear, but considerable displacement of the pelvis may be present without gross external deformity. In pelvic fractures, the injury to the bone is of far less consequence than the danger of injury to the soft tissues within. Bladder and urethral injuries are particularly common if the injury is in the area of the symphysis, and injuries to the bowel may also result. a patient may be unaware of pain in an area until he is specifically examined for an injury in it because of intense pain elsewhere. If the injury that has been overlooked is relatively minor and it is found some two or three weeks later, it is embarrassing to say the least, and may result in some permanent minor disability because it was not treated promptly. If the injury is vital, the patient's life may be forfeited because of the failure to carry out a thorough and complete examination.
Conclusion
As is true in so many areas of medicine, a high index of suspicion on the part of the examiner is of great importance when dealing with trauma of the trunk. If we are to avoid overlooking significant injury, we must specifically look for evidence of it and do so repeatedly if it is not found on the first examination. Internal injuries of the abdomen and chest are frequent, but they are not difficult to find when they are looked for.
The human body is surprisingly tough and can withstand a severe blow, particularly when the recipient is ready for and expecting it. We have only to attend a prize fight to be convinced of the truth of this fact. The same trauma to a person who is caught unawares may do serious damage. Most of the trauma sustained today catches the recipient unaware, and those of us who are responsible for the care of such persons must be ever alert to the danger of internal injury. A great majority of such injuries can be successfully treated if diagnosed early and handled promptly. lumbar spine where the bony injury is most common. If it were not for these facts , damage to the spinal cord would undoubtedly be more frequently encountered. A simple examination for loss of sensation or motor power in the trunk or legs will usually quickly reveal significant damage to the spinal cord or roots if it has occurred as a result of blunt trauma to the trunk. If there is any evidence of subluxation or dislocation of one vertebra on the other, the danger of cord damage is very great. Such injuries as fractures of the transverse processes of the lumbar vertebrae carry little threat of this type, but it is wise to reoognize that they are seldom encountered in the absence of severe soft tissue damage about them.
Multiple injuries are common in blunt trauma to the trunk, and they must always be searched for. The old adage of a chain being no stronger than its weakest link is often brought to mind when patients with multiple injuries are cared for. Too often we may give very good care to the majority of a patient's problems only to find that we have overlooked or neglected a very vital one; we have our attention riveted on the more obvious or immediately painful injury, and we fail to examine a patient thoroughly, thereby missing other injuries that may be more important but less obvious. A fractured leg may divert our attention from a ruptured spleen, or a badly lacerated arm may so occupy our mind that we fail to consider the possibility of a contusion of the heart.
In instances of multiple injury, The danger of injuries to the spine lies not in the damage to bone but in the damage to the spinal cord. Neurologic damage must be the first concern of the examiner, and if there is none evident when the patient is first seen, care must be taken to prevent injury being sustained when the patient is being moved or examined. If the patient is conscious, pain is usually rather severe in the area of the damage to the spinal column. However, I have seen patients with multiple injuries concentrate on other areas of injury and totally ignore pain in their back resulting from a fracture of the spine.
Relieve
Specific questioning and examination may be required to elicit any evidence of damage to the vertebrae. Fortunately, the rib cage helps stabilize the thoracic spine, and the spine is less likely to be damaged in this area. In addition, the spinal cord does not extend down to the bottom of the
